Demonstration of dose dependent cytotoxic activity in SW480 colon cancer cells by ¹⁷⁷Lu-labeled siRNA targeting IGF-1R.
The radiolabeling of targeting biomolecules with gamma emitter radionuclides for tracing and beta emitters for therapy involves the conjugation of such biomolecules to the chelating agents to form complexes with the radionuclide of interest. In this study, radioconjugate of IGF-1R siRNA with lutetium-177 ((177)Lu) was produced, and the anti-proliferation and apoptosis effects elicited by this (177)Lu-siRNA complex in the SW480 colon cancer cells were evaluated. IGF-1R and Luciferase siRNAs were conjugated with p-SCN-Bn-DTPA, and then radiolabeled with (177)Lu. The effects of labeled and non-labeled IGF-1R siRNAs on IGF-1R expression were assessed with RT-PCR analysis and ELISA assay. IGF-1R siRNAs induced cell death and apoptosis were investigated using MTT assay and Annexin-V/propidium iodide (PI) double staining, respectively. Combined purification using Vivaspin and PD-10 columns resulted in a radiochemical purity of 97.32% ± 1.97%. Knockdown effect of the labeled IGF-1R siRNA was not significantly different from the non-labeled duplex of the same sequence (P<0.05), but it was significant compared to the Luciferase siRNAs (P<0.001). Proliferation decreased significantly, but apoptosis increased in the cells treated with the (177)Lu-IGF-1R siRNA in comparison with either (177)Lu or IGF-1R siRNA (P<0.001). Radioconjugate of IGF-1R siRNA, p-SCN-Bn-DTPA and (177)Lu was successfully produced and characterized as radiopharmaceutical. The present study demonstrates the involvement of (177)Lu-labeled IGF-1R siRNA in the inhibition of cell growth and induction of apoptosis in colon cancer cells.